::Children's Hospital U n i v e r s i t y o f Heidelberg, FRG This review focusses on a l t e r a t i o n s o f rheological properties o f bloo which might c o n t r i b u t e t o the development o f c i r c u l a r o t y d e t e r i o r a t i o l i n neonatal septicaemia. The f o l l o w i n g a1 t e r a t i o n s i n rheological properties have been shown i n septicaemia: 1. Decrease i n RBC deform a b i l i t y . RBC d e f o r m a b i l i t y i s determined by the shape and geometry ( i n p a r t i c u l a r , by the excess surface area) and by membrane and cytoplasma properties. W e have shown t h a t i n severe neonatal septicaemia RBC may l o s e membrane as we1 1 as c e l l water. This r e s u l t s i n decreased excess membrane surface and increased i n t e r n a l v i s c o s i t y . Moreover, endotoxin may markedly decrease RBC deformabili t y i n v i t r o and i n v ivo. This appears t o be due t o a l o s s i n membrane e l a s t i c i t y . A decrease i n RBC d e f o r m a b i l i t y may a l s o occur i n n e c r o t i z i n g e n t e r o c o l it i s as a r e s u l t o f e i t h e r endotoxin-mediated membrane destruction o r neuraminidase-induced l o s s o f membrane charge. 2. Increase i n RBC aggregation. RBC aggregation i s p r i n c i p a l l y caused by plasma macromolecules (e.g., f i b r i n o g e n ) . I n neonatal septicaemia, plasma f i b r inogen may increase. Moreover, i n neonates w i t h septicaemia RBC aggreg a t i o n i s more enhanced than expected from the r i s e i n plasma f i b r inogen. We have shown t h a t fibrin-monomer-f i b r i n o g e n complexes induce a marked r i s e i n RBC aggregation i n both neonatal and a d u l t blood. Since the complexes are formed as a r e s u l t o f endotoxinaemia, they might c o n t r i b u t e t o the increase i n RBC aggregation i n neonatal s e p t i -/ caenia . These data i n d i c a t e t h a t a1 tered rheological blood properties may c o n t r i b u t e t o c i r c u l a t o r y compromise i n septicaemia.
~o s p i t a l U n i v e r s i t y o f Heidelberg
The aetiology o f congenital dyserythropoetic anemia (CDA) I 1 i s unknown. The diagnosis i s based on morphologic and immunologic c r it e r i a . We present three g i r l s w i t h w e l l docomented CDA I 1 who were followed f o r 5 t o 8 years. The anemia was always m i l d and the body i r o n status (assessed by serum f e r r i t i n , serum i r o n and t r a n s f e r r i n ) was normal. I n none o f the g i r l s was splenectomy indicated. Morphol o g i c features o f erythrocytes and bone marrow e r y t h o i d c e l l s were studied by meam o f 1 i g h t and e l e c t r o n microscopy. 15-30% o f the erythrocytes showed invaginations w i t h endocytic cysterns and shape abnormalities (echinocytosis, anisocytosis, microcytosis). Erythrocyte deformation and aggregation were studied i n the three p a t i e n t s by means o f rheoscope techniques. Erythrocytes w i t h abnormal shape showed s i g n i f i c a n t l y decrease d e f o r m a b i l i t y , p a r t i c u l a r l y a t low shear stress. A t low shear stress, up t o 15% o f erythrocytes d i d not deform a t a l l . At h i g h shear stress, both shape abnormalities and erythrocyte r i g i d i t y were l e s s pronounced. Erythrocyte aggregation studied under standard conditions was s l i g h t l y increased. This agrees w i t h previous f i n d i n g s o f decreased neraminic a c i d i n erythroc y t e membrane o f these patients. Our studies i n d i c a t e t h a t both decreased erythrocyte deformabi 1 i t y and increased erythrocyte aggreg a t i o n may c o n t r i b u t e t o the shortened l i f e span o f erythrocytes i n p a t i e n t s w i t h dyserythropoetic anemia type 11. Hereditary stomatocytosis i s a hemolytic an n i a caused by an i ncreased Na' i n f l u x and consecutive hydrocytos-8 o f the erythrocytes. I n search o f t h e pathogenesis, the e r y t h r o c y t t membranes o f two unrel a t e d spl enectomized p a t i e n t s s u f f e r i n g from revere stomatocytosi s were analyzed by an a n a l y t i c a l SDS polyacryla-iid gradient gel e l e c t r ophoresis. A diminution o f the erythrocyte memorane p r o t e i n band 7.2 (Mr -28000) was detected. By separating the i n t e g r a l proteins i n the o u t e r plasma membrane (Low i o n i c strength e x t r a c t i o n ) from the p e r ipheral p r o t e i n s i n the inner cytoskeleton ( T r i t o n X-100-extraction) we found t h a t band 7.2 normally consists o f two f r a c t i o n s . 50% represent a peripheral membrane p r o t e i n (7.2a), w h i l e t h e other h a l f i s embedded i n the l i p i d b i l a y e r (7.2b). The i n v e s t i g a t i o n o f the red c e l l c a t i o n f l u x e s showed, t h a t the passive i n f l u x of Nat was disproportionately increased (50-fold) compared t o only a s l i g h t l y enhanced passive e ff l u x o f K+ ( 5 -f o l d ) . I n s p i t e o f an elevated t o t a l Na' e f f l u x , there i s a n e t Na+ i n f l u x o f 17.8 mval/l c e l l s x hour. The heterozygous parents, who are c l i n i c a l l y unaffected, compensate t h e i r 3 -f o l d increase o f passive Na+ i n f l u x by an increased t o t a l Nat e f f l u x . I t i s suggested t h a t by the absence o f band 7.2b an oligomeric complex o f transmembrane proteins, responsible f o r the passive Na+ i n f l u x , may desintegrate and thereby a l l o w an enhanced Na+ i n f l u x i n t o the stomatocytic erythrocyte. The lack o f band 7.2b, proven by SDS-polyacrylamidgel electrophoresis, should be a valuable diagnostic f o r hereditary stomatncgtasls^ ERYTHROCYTE DEFORMABILITY AND PLATELET FUNCTION I N 288 CHILDREN WITH CYANOTIC CONGENITAL HEART DISEASES.
ASSOCIATION OF INCREASED

A.
e w Children w i t h erythrocytosis due t o cyanotic congenital h e a r t diseases (CCHD) show an increased tendency t o thrombotic disorders. We studied r e d c e l l d e f o r m a b i l i t y and 2,3-DPG concentration, p l a t el e t aggregation and p l a t e l e t release i n 18 c h i l d r e n w i t h CCHD ( Pa02 c70 mn Hg). Erythrocytosis (Ht>55%) was present i n 3 patients.
Red c e l l d e f o r m a b i l i t y was measured by a f i l t r a t i o n technique. P l a t e l e t aggregation was assessed by the change i n l i g h t transmission o f p l a t e l e t -r i c h plasma a f t e r a d d i t i o n o f ADP (1-3 uM). Plasma 8-TG l e v e l was determined by a radioimunoassay, and 2,3-OPG by enzymatic analysis. F i l t r a t i o n time was B o t l o seclml (meantSD) vs 30t8 seclml (p<o.ol). 2,3-DPG was n o t s i g n i f i c a n t l y increased: 4.83io.15 mnol/l erythrocytes (meantSD) vs 4.iBto. 1. I n a l l samples p l a t e l e t aggregat i o n was impaired, w h i l e plasma 0-TG was increased: 55+5ug/m1 (mean* SD) vs 20t2, p<o.ool. No c o r r e l a t i o n was demonstrated between red c e l l d e f o r m a b i l i t y and erythrocytosis o r 2,3-DPG content. Our data show t h a t r i g i d r e d c e l l s and "exhausted" p l a t e l e t s (as suggested by impaired i n v i t r o aggregation and increased plasma 8-TG l e v e l ) may occur i n p a t i e n t s w i t h CCHD also i n absence o f severe hypoxia. 
RBC from 20 c h i l d r e n w i t h severe i r o n deficiency and from 20 healthy a d u l t s were used t o study deformabili t y (rheoscope), geometry (micropipette), membrane v i s c o e l a s t i c i t y (mi c r o p i p e t t e ) and t h e bhraeus-Lindqvist e f f e c t (decrease i n blood v i s c o s i t y as tube diameters decrease from 500 t o 50pm). RBC d e f o r m a b i l i t y decreased as the MCV decreased (p<o.o5). The excess surface area o f i r o nd e f i c i e n t RBC was up t o 20% l a r g e r than t h a t o f normal RBC (pco.05).
The membrane e l a s t i c shear modulus o f i r o n -d e f i c i e n t RBC was by 20% increased ( i . e . , e l a s t i c i t y was impaired) whereas the time constant f o r recovery from extensional deformation was shortened by about 20% when compared t o normal RBC. Membrane v i s c o s i t y (computed as product o f the e l a s t i c shear modulus and the time constant) was s i m i l a r f o r both c e l l types. Viscosity o f normal blood decreased by 31% when the tube diameter was decreased from 500 t o 5oum, whereas the decrease i n blood v i s c o s i t y was o n l y 25% f o r i r o n d e f i c i e n t c e l l s (p<o.o5). Thus,the Fahraeus-Lindqvist e f f e c t was l e s s f o r iron-deficiency.We conclude t h a t i r o n -d e f i c i e n t RBC show several p e c u l i a r p r o p e r t i e s which may impair blood f l o w p a r t i c u l a r l y when the hematocrit i s increased (e.g., i n p a t i e n t s w i t h chronic hypoxemia o r primary polycythemia).
290
RI SK FACTORS FOR ERYTHROCYTES DURING FIRST DAYS OF LIFE.
B T a l l u r i , G Buonocore, G M a r t i n i , S Berni, M Strambi. M Longini. R Bracci (Introduced by 0 Linderkamp).Division of Neonatology, I n s t . Puericultura,University o f Siena.Dept. C h e~i s t r y , U n i v e r s i t y o f Florence. I t a l y .
I n an attempt t o c l a r i f y the r i s k f a c t o r s involved i n the decreased s u r v i v a l o f the r e d c e l l s of the ne0nate.a comparison of erythrocytes iin cord blood and those i n 4 day o l d s was performed.The following determinations were c a r r i e d out:Hb.Htc.MCV,electron s p i n resonance spectres= copy of n i t r o x i d e r a d i c a l Mal-6,age dependent and oxygen scavenger erythrocyte enzyme a c t i v i t i e s G-6-PD,PK,GPI.GSH-Px,SOD and CAT;F and A Hb percentages.The f i n d i n g s were as follows:l)lower reduction k i n e t i c s 1 p f the s p e c i f i c -SH reagent Mal-6 i n the cord blood.This f i n d i n g sug= gests l i m i t e d a v a i l a b i l i t y of reducing agent i n cord blood o r decreased membrane permeability there to.2)Normalization o f Mal-6 k i n e t i c s a f t e r resuspending cord blood r e d c e l l s i n the plasma of 4 day o l d i n f a n t s . I t i s evident t h a t s i g n i f i c a n t modifications o f the newborn's erythroz Cytes are induced by plasma factors.3)Increas.e i n the mean oxygen scav= enger a c t i v i t y GSH-Px from b i r t h t o 4 t h day o f 1ife.This i s most l i k e l y pue t o the disappearance from the c i r c u l a t i o n of the r e d c e l l s l e s s r e s i s t a n t t o o x i d a t i v e stress.4)Increase i n F Hb during the f i r s t 4 pays o f l i f e .
The r e s u l t s of the present i n v e s t i g a t i o n demonstrate t h a t a cer= t a i n number of erythrocytes v i a b l e uder i n t r a u t e r i n e conditions,are 
